The feasibility of incorporating research results from cognitive science into the modeling of performance on psychometric tests and the construction of test items is considered, particularly the feasibility of modeling performance on a threedimensional rotation task within the context of item response theory (IRT). Three-dimensional items were selected because of the rich literature on the mental models that are used in their solution. An (e.g., Bejar, 1985; Carroll, 1976; Egan, 1979; Embretson, 1983) , just as accounting for differences in total score variation provides such information.
Whereas the preferred methodology for modeling test score variation has been factor analysis, the methodologies of cognitive science now appear to be suited to undertake the validation of tests from the above perspective. In fact, Pellegrino (1988) claimed that &dquo;cognitive scientists have been engaged wittingly and unwittingly in a process of construct validation.. &dquo; (p. 52).
The focus of this research was on mental rotation, and on the broad objective of exploring the feasibility of integrating cognitive research, psychometric modeling, and item construction into a generative framework (Bejar, in press). Specifically, the present research attempted to capitalize on the significant amount of research produced in the last twenty years in the area of spatial cognition. Much of this research has focused on the type of representation used by examinees to solve spatial problems. Myers (1958) (Corballis, 1982; Lohman, 1979) , and suggests the presence of three mental factors: spatial relations, spatial visualization, and spatial orientation. These factors have been investigated by cognitive psychologists (e.g., Pellegrino & Kail, 1982) , but a specific task under the spatial relations factorthe three-dimensional mental rotation task-has received a majority of the attention. A typical stimulus used by Shepard & Metzler (1971) for this kind of research appears in Figure 1 . The task for the examinee with this type of item is to rotate the right-hand figure to the same orientation as the left-hand figure; elapsed time and correctness are recorded.
The most significant finding from this line of research has been the seemingly universal finding that one feature of these stimuli-angular disparity between the two figures-controls the response time (e.g., Cooper, 1980; Shepard & Metzler, 1971) . By contrast, it is usually difficult to obtain a priori predictions of the psychometric difficulty of an item or its response time (e.g., Bejar, 1983) . Moreover, estimating item difficulty is not the same as explaining item difficulty. The foundation is being laid for incorporating prior information into the estimation of psychometric parameters (e.g., Bock & Atkin, 1981; Mislevy, 1988; Swaminathan & Gifford, 1981; Tsutakawa & Lin, 1984 Mislevy & Bock, 1982) . Because the production of collateral information on an item would be based on an understanding of how examinees solve the item, the possibility also exists that at some point it might be possible to build (on the basis of that knowledge) systems whereby an item writer could receive feedback on the likely psychometric characteristics of a prospective item before it is ever administered to an examinee (Bejar, in press Bloxom (1985) ; therefore, the relevant literature is not reviewed. Instead, the focus is on a discussion of modeling response latency as an extension of models for dichotomous data. A dichotomous item response model was fitted to response times from a set of 80 three-dimensional rotation items. The objective was to determine whether a more refined psychometric model should be attempted, rather than to provide the definite calibration of these data.
A common model for the probability of dichotomous response when time is not a factor is the two-parameter logistic model where a, is the discrimination, b, is the difficulty parameter, 0 is ability, and D = 1.7 is a constant.
In a situation where interest is on the probability of a correct response after a certain period of time has elapsed, it would be expected (1) that the longer an item is considered, the higher the probability of a correct response, at least with certain item types; and (2) Miller, 1981) . The probability that an examinee of ability 0 would take longer than z to respond is given by which is similar to Equation 1, except Because of the potential for unfamiliarity of the equipment on the part of the examinees (at least as a psychological testing device), careful attention was given to the instructions. Instructions were tested with several students who were not part of the study to insure that they were fully understandable. Students were told that they were to respond by moving the joystick and that they were to respond as quickly as possible without sacrificing accuracy (for these instructions, see Bejar, 1986 After each item they were told whether they had responded correctly or incorrectly.
Parameter Estimation
With the growing interest in the psychometric modeling of response time (Bloxom, 1985; Scheiblechner, 1985; Thissen, 1983) , it is likely that estimation procedures tailored to response time will be forthcoming. In the meantime, it is possible to obtain estimates of item parameters through estimation procedures designed for the dichotomous case. That was the approach taken here. Parameters were estimated by successively dichotomizing response time after elapsed times of 3, 4, 5, 6, and 7 seconds, and fitting a oneparameter logistic model at each dichotomization point. Imposing a one-parameter model across angular disparities implemented the constraint that discrimination be constant across time.
The item response data matrix for each item (Weiss, 1983 (Samejima, 1973 (Lohman, in press, p. 129 Although results of the study showed that the idea of generating items of arbitrary difficulty is indeed feasible, there are some problems that must be borne in mind with even relatively simple stimuli, such as the three-dimensional rotation items. Specifically, performance on false items is not a function of angular disparity; on the surface, this finding suggests that performance on the false items is controlled by a different combination of mental processes (see Carter, Pazak, & Kail, 1983) .
